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INTRODUCTION 


The Rasigolasphutaniti is a highly interesting work on Indian 
astronomy, which sets out the views of Acyuta Pisarati, a versatile 
Kerala scholar, on a very pertinent point in celestial measurements, viz., 
whether the longitudes of planets and stars are to be measured along the 
ecliptic (Apakrama or Kranti-vrtta) or each along its own path (Viksepa- 
शद). 


Manuscript material 


A. Two manuscripts of this work have been identified. One, 
designated A, I came across by chance while examining a composite 
codex (No. Mal. D. 339) in the Govt. Oriental Mss. Library, Madras. 
catalogued under the general title of Parahita-drksiddha-ganitam, and 
copied from an original Malayalam palmleaf manuscript from Kerala. 
This codex contains several works, some complete and some incom- 
plete, some in Sanskrit and some in Malayalam. The present work 
occurs on pages 90 to 95, There is no title nor colophon. The beginning 
bears the usual invocation found in Kerala manuscripts, हरिः श्री: गणपतये 
नमः, and at the end, the closing sign #t:. The text preserved is generally 
pure ; the few lapses of the scribe can easily be corrected. Lacunae 
of a few letters occur in two or three places ; these have been tentatively 
filled in. Corrections and emendations are shown in footnotes. 


B. The second manuscript, again, was the result of a chance 
discovery, made while examining a composite palmleaf codex in 
Malayalam script, deposited in the Kerala University Oriental Res. 
Institute and Mss. Library, Trivandrum, (No. 755), and catalogued 
under a general title Ganitayuktayah, on the basis of the first work 
contained in the codex. The present work occurs as the seventh (G) 
in the codex and is inscribed in thirteen leaves, numbered 1 to 
13. The writing is clear and generally free from errors. The manu- 
script is not dated, nor any scribe mentioned. It commences with the 
scribal benediction : हरि: श्री: गणपतये नम: । भविघ्नमस्तु । 


The textual verses in this manuscript ends with verse 51 and does 
not extend further. However, it contains, in continuation, an elabo- 
rate discussion on verse 51, which is edited below as Appendix I. 
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8 RASIGOLASPHUTANITI 
Acyuta, the astronomer 


Acyuta is generally known in Kerala as TrkkantiyUr Acyuta 
Pisárati, Tr-k-kantiyur (Kundapura in Sanskrit), near Tirur in South 
Malabar, being his native place, and Piszrati, the name of his caste, being á 
the term for one of the external functionaries in a Kerala temple. Acyuta 
was a profound scholar in grammar and astronomy. He was a pupil of 
Jyesthadeva! and was patronised by King Ravi Varma of Vettattunad 
(Skt. Praka$a-visaya), a small principality situated in the present north- 
eastern part of the Ponnani Taluk of South Malabar. Poet Vasudeva, in 
his Bhrngasandesa, pays high tribute to Acyuta’s reputation as an 
astronomer,? while Narayana Bhattatiri who learnt grammar from 
Acyuta, speaks of his teacher’s proficiency not only in astronomy and 
grammar but also in medicine and poetics. * 


Acyuta’s greatness is enhanced by long lines of disciples. One 
of these starts from his pupil in grammar, Melputtur Narayana 
Bhattatiri, one of the greatest of Kerala poets and the author of 
Prakriyasarvasva and numerous other works. Another line of disciples 
carried the tradition of his teachings in the subject of jyotisa to 
comparatively recent times. To this belonged Trppanikkara Poduval, 


1. Cf. the concluding verse of his Uparaga-kriyakrama : 
Naa: प्रवयसो ध्यानाद्‌ ज्येष्ठदेवस्य सद्गुरोः d 
विच्युताशेषदोषेणेत्यच्युतेन क्रिया क्रमः U 
2. The reference to this King occurs in two of Acyuta’s works, 
viz., Sphutanirnaya and Pravesaka. 
3. Cf.: तस्मात्‌ प्रत्यक्प्रहितनपनः कुण्डगेहाधिवासँ 
सर्वज्ञं तं प्रणम गिरिशं भक्तिमानच्युतं च । 
एकस्तावद्‌ वहति शिरसि ज्योतिषामेकमिन्दु 
ज्योतिश्चक्रं निखिलमपरो घारयत्यन्तरङ्गे u 
Bhrigasandesa, Trivandrum Skt, Ser., No. 128, p. 17. 


4. Cf. Bhattatiri's obituary verse on his teacher : 
भ्रातर्ज्योतिषतन्त्र ! पर्यवसिता तिथ्यक्षेयोस्ते कथा < 
घाष्ट्यॅकप्रवणासि वेद्यररणे ! नष्टोऽस्यलङ्कार भो; । 
हे शब्दागम ! faga विबुधता लुन्धैनिपीडिध्यसे 
विद्यात्मा स्वरसपं'दत्रभवतामाधारभूरच्युतः u 
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Navayikkulattu Azhati, Pulimukhattu Potti and Nedumpayil Krsnan 
Asan, each prominent during his own time.” It can aptly be said of 
Acyuta, शिष्यप्रद्धियंशसे gema ‘The fame of the pupils accrues to the 
glory of the teacher’. 


Date of Acyuta 


The date of birth of Acyuta should be circa 1550 since his 
famous pupil Melputtur Narayana Bhattatiri was born in 1560, (vide 
S. Venkitasubramonia Iyer, Narayana Bhatta’s — Prakriyasarvasva, 
Trivandrum, 1972, pp. 22-23). The date of Acyuta’s death is given 
by the Kali date विद्यात्मा स्वरसर्षत्‌ (17,24,514, which works out to be 
A.D. 1621) in his obituary verse @rasgifagara etc. composed by 
Narayana Bhattatiri. 


Known works of Acyuta 


Pravesaka, an illustrative treatise on grammar intended for 
beginners, is the only known work of Acyuta on this subject.” Acyuta’s 
works on astronomy are: Sphutanirnaya-Tantra with auto-commentary, 
an erudite work in six chapters on the correct computation of the 
planets,’ Chayastaka, on the determination of the gnomonic shadow cast 
by the Moon; Karanottama, a manual in five chapters with 
auto-commentary ;°  Uparaga-kriyakrama, in four chapters, on the 
computation of lunar and solar eclipses;  Horasaroccaya, which 
is an adaptation in seven chapters of Sripati's Jatakapaddhati ; and a 
Malayalam commentary on the Venvaroha of Madhava of Sangamagrama, 


5. On these see K. V. Sarma, ‘Direct lines of astronomical 
tradition in Kerala’, Charudeva Shastri Felicitation Volume, Delhi, 1973, 
pp. 601-4. 

6. Ed. with the commentary of P. S. Anantanaryana Sastri, 
Cochin Sanskrit Series, No. 2, Trippunithura, 1938. 

7. Cr.ed. with Intro. and 10 Appendices, by K. V. Sarma, 
Hoshiarpur, 1974. 

8. Cr.ed. by K.V. Sarma, as Appendix 10 to the edition of 
Sphutanirnaya. ` 


9. Ed. by K. Raghavan Pillai, Trivandrum Skt. Ser., No. 213, 
1964. j 


R.2 
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10 RASIGOLASPHUTANITI 


an early reputed Kerala astronomer generallystyled as Golavid by later 
writers. Acyuta wrote this last commentary at the instance of Netra- 
narayana (in Malayalam : Azhvariceri Tamprakkal), the spiritual head of 
the Namputiri Brahmans.!? 


RaSigolasphutaniti 


As observed before, the Rasigolasphutaniti concerns itself with a 
detailed discussion on the measurement of the longitudes of celestial 
bodies in the ‘Sphere of Zodiac’, the Rasigola, What is meant by 
Rasigola may be briefly stated here. 


The Rasigola 


Indian astronomers envisage the celestial globe from three points - 
of view. In the first case it is called the ‘Sphere of Space’ (Khagola). 
Here the position of the observer is the centre, the horizon around 
him is the horizontal great circle, and the Sama-mandala (Prime 
vertical) and Daksinottara-vrtta (Celestial meridian) are the other two 
great circles. Obviously, the Khagola differs from place to place and 
from moment to moment, with the result that the Alt-Azimuth co- 
ordinates of a star which is measured on the fundamental circles of this 
sphere are also constantly changing. The second conception is that of 
the ‘Atmospheric sphere’ (Vayugola) based on the path of the apparent 
motion of the stars. The basic great circles in this case are: the 
Ghatika-yytta or Visuvan-mandala (Celestial Equator) which is the 
apparent path of a star which rises exactly in the East ; the Unmandala 
or Lankda-ksitija, the great circle passing through the Celestial Poles at 
90° to the Celestial Equator ; and the Daksinottara-vrtta 90° from the 
Equinoxes, called the Solstitial Colure. The position of a star with 
reference to the Vayugola with right ascension-declination co-ordinates 
changes in course of time due to the ayana-calana (the precession of the 
equinoxes), These two systems are not therefore used in Indian 
astronomy to denote the positions of celestial bodies. 


10, Cf. the concluding verse of the commentary : 
माघवन्‌ तान्‌ चमच्चुळूळ वेण्वा रोहत्तिनच्युतन्‌ | 
भाषाव्याख्यानमुण्टाक्कि नेत्रनारायणाज्ञया 11 

Cr, ed. K.V. Sarma, Sanskrit College, Trippunithura, 1956, 
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A third conception is the ‘Sphere of Zodiac’ (Rasizola), with the 
Apakrama or Kranti-mandala (Ecliptic) which is the path along which the 
Sun apparently moves through the naksatras (Asterisms), as the prime 
great circle. A particular point on the Apakrama-mandala just to the 
east of Revati (Zeta Piscium) called Mesadi (First point of Mesa) is taken 
as the starting point and twelve equal divisions called Rasis, 30° each, are 
marked on the ecliptic ; great circles perpendicular to the ecliptic are 
drawn from these points and extended on either side along the celestial 
sphere to meet at two points on the North and South, each called a 
Rasi-kuta or Kadamba. These twelve circles are called Rasiktita-vrttas. 
This conception of the celestial globe is known as Rasigola or Bhagola. 
Measurements with reference to this Sphere are the most constant of 
the three. 


Now, the Sun moves exactly along the Apakrama-mandala (ecliptic) 
while the other planets move along great circles called Viksepa-vrttas or 
Vimandalas, slightly deviating from it. The path of each planet will thus 
cut that of the Sun at two places, the Ascending Node and the Descending 
Node, called in Indian parlance the Patas. The Patas of the Moon's 
path are specially termed Rahu and Ketu. The perpendicular distance 
between the Apakrama-mandala and the position of a planet in its 
Viksepa-vrtta, North or South of it, is termed the Viksepa (latitude) of 
the planet at that position. 


Reduction to the Ecliptic 

The position of all planets is denoted in Indian astronomy in terms 
of two co-ordinates, the longitude which is measured along the Apakrama- 
mandala from the said Mesadi, and Viksepa (latitude) perpendicular to it. 
A very pertinent question arises here as to why the measurements of all 
planets should be made along the Sun’s orbit and whether it would not 
be more reasonable that each planet be measured along its own orbit. 
This question is dealt with in the work with particular reference to the 
Moon at the time of an eclipse and, after a detailed refutation of the 
second view (vv. 245-41), it concludes that all measurements of longi- 
tude are to be made along the ecliptic and thatt he measurements of 
the latitude are to be made perpendicular to the ecliptic (». 42). 


The work then takes up the question of a correction necessary 
to the orbital longitude of the Moon to reduce it to the ecliptic, in 
yiew of the fact that the Moon actually moves along its orbit but its 
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longitude is to be measured along the ecliptic. This correction which, 
in a restricted sense, may be expressed by the term Rasigola-sphuta, 
is in modern astronomy known as ‘Reduction to the ecliptic.’ 


Acyuta’s Formula for the correction 

Acyuta has enunciated a formula for this correction in his 
Sphutanirnaya, and, in the present context, the Rasigolasphutaniti 
quotes (verse 51) the passage from that work :!1 


पातोनस्य विधोस्तु कोटिभुजयोजीवे मिथस्ताडये- 
दन्त्यक्षेपशराहतं वधममुं विक्षेपक्रोट्या हरेत्‌ | 

लब्धं व्यासदलोद्धतं हिमकरे au, विपाते विधी 
युग्मायुग्मपदोपे ; विधुरयं स्पष्टो भगोले भवेत्‌ ॥ 


“Multiply the tabular cosine (kotijya) and sine (bhujajya) of 
Moon-minus-Node, and the product by the tabular versine (Sara) of the 
maximum latitude (antya-ksepa) of the Moon. Divide this by the 
tabular cosine of the latitude at the particular moment and the quotient 
is to be divided again by the tabular radius (vyasa-dala). The result 
(will give the correction for longitude which) is to be added to or 7 
subtracted from the Moon's longitude, as Moon-minus-Node is in an 
even or odd quadrant, respectively. This Moon will be the True Moon 
as measured on the ecliptic.” 


This correction can be extened to the case of all planets, 


Mathematical proof for the Formula 


Thus, if F is the longitudinal difference between the Node and the 


Planet, w the maximum Viksepa, A the actual Viksepa, and the correction 
required is k, 


BAN b= Bhujajya Fx Kotijya FxSara w x Kotijya Fx Sara w 
Kotijya Ax Trijya 


ie., Rsin j Rsin FEXR cos Fx Rversine w 
Rcos ^XR 


; Where R— Trijya 


—, , — 


11, Sphutanirnaya, IV. 2, edn, ibid., p. 25, 
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j 3 sin Fx HIRS 
je, Sin प sin a 
R? cos À 
_ sin F. cos F (1 一 cos w) 
4 cos A 


Since k is very small, sin k might be taken to be equal to ८. 


sin F. cos F (I—cos w) 
cos A 


Verification of Acyuta’s Formula 
The exactitude of Acyuta’s correction can be verified by the 
application of Napier’s rules (A.D. 1550-1617) for a right-angled 


spherical triangle. 


P 
bin Eclipuc 


N —Node 
P=Planet 
F=NP=Longitudinal difference between the Node and the Planet 
along its orbit 


L—NM —Longitudinal difference between the Node and the Planet 
along the ecliptic 
A=PM=Latitude of the Planet at the moment, i.e., tatkala: 
viksepa 
w=Angle between the ecliptic and the orbit (parama- 
viksepa) 
From Napier’s rule for A NMP, 


cos F. sin L 


cos w=cos F, tan L————— 
sin F. cos L 
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cos F. sin L 
`. I—cos w 一 1 一 一 
sin F. cos L 


sin F. cos L—cos F. sin L 
sin F. cos L 
sin (F—L) 
sin F. cos L 


`. sin (F— L) —sin F. cos L. (1 一 cos w) 


— sin F. cos F ( 


= 1- cos w) 
COS À 


(since cos F—cos 4. cos L) 
If k is the correctionto be applied to F to obtain L, then 
BED 


`. sin k= 


sin F. cos F (1 


x COS w 
cos A ) 


This is exactly the formula for the correction enunciated by Acyuta. 


Taking the value accepted by Acyutal for the maximum latitude 
of the Moon, viz., 288’, the correction for Moon will be : 


k= sin F. cos F. (l—cos 288”) "fF 
¬ cu ——— 


__ sin F. cos F 


x 0:0035 
os À 


Simplified formula for the Moon 


The text further adds (verse 53) that Acyuta has given this 
correction in a simplified form in his Kriyakrama. (& 8 


अयमेव हि संस्कारों लघूकृत्य 'क्रियाक्रमे! | 
तेनेब 'क्षेपववीरांशं कुर्याद्‌? इत्यादिनेरितः ॥ 


———— 


12. ७ क्षेपां: शशाङ्कात्‌ परमाः क्रमेण नागाहिदस्राः स्वरबाणनन्दा: । 
खवेदरामाः खकुलाचलाश्च बाणाद्विचन्द्राः स्वरभास्कराइच ॥ q 
(Sphutanirnaya 1. 15) 


The maximum viksepa for the Moon is A Le, 288, kalas or 
minutes. 


CC-0. Gurukul Kangri Collection, Haridwar. An eGangotri Initiative 


一 一 一 


INTRODUCTION 15 


The reference is to his Uparaga-kriydkrama, ch. I, verse 42: 
ç TEN qi oe Sys ES ari 
qaq चेपतीरांशं HA च्चन्द्र स चन्द्रमाः | 
प्रमग्रासकाले स्वे स्यात्‌ पर्वान्ते रविग्रहे ॥ 
where a correction of one twenty-fourth of the Viksepa at the particular 
moment (tatkala-viksepa) is recommended to be applied to the Moon 
in the calculation of eclipses. This would give the result : 


DEM छ र... 
Vira 24 


Proof for the Simplified formula 


This can be derived as follows. As shown above, for the Moon 


qa sin F. cos F. 0.0035 
cos 4 
=sin F. 0.0035 (since cos F and cos A can each be 
taken to be 1, for at the time of 
an eclipse F is very near 0” or 180” 
and 4 is still smaller.) 


Ej. 
Now, sine latitude at any moment is equal to the sine of the 
maximum latitude multiplied by the sine of the longitude, i.e., 
sin A—sin w. sin F 
sinis sinA _ sind __ sin 
sin w sin 288“ "0837 
Substituting this yalue in the above equation, 
ina 
ka sin 0035 
:0837 < 
— sina — (Since is very small and taking 
23°91 24 23.91 as 24makes but a negligible 
difference.) 


Identification of the correction elsewhere 


The first among Western astronomers to note this correction is 
the German astronomer Tycho Brahe who lived between 1546 and 1601 
and thus was a contemporary of Acyuta (1550-1621). 
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This correction of reduction to the ecliptic is not mentioned in 
carly Indian astronomy ; and, among the mediaeval astronomers of 
North India, the first to mention it is Nityananda of Indraprastha in his 
Siddhantaraja written in 1639 A.D. It redounds to the credit of Kerala 
astronomers to have shrewdly discerned this correction and to have 
derived for it a formula which tallies with modern mathematics. 


Chronology of Acyuta’s works 

A new light on the chronology of Acyuta’s works can be had 
from his reference to his Sphutanirnaya and Uparaga-kriyakrama in the 
present work. The first pada of the final verse of the latter work, Maa: 
प्रवयसो ध्यानात्‌, gives the Kali day of its completion, viz., 17,14,262,* 
which works out to A.D, 1593. The Sphutanirnaya gives the full 
formula for the reduction to the ecliptic (IV. 2), which the work says 
he has reduced to a simpler form in the Uparaga-kriyakarma, and, so, 
the Sphutanirnaya should have been composed prior to A.D. 1593. 
This would mean that Acyuta had identified the reduction to the ecliptic 
and specified his formula for the correction earlier than A.D. 1593. 
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राशिगोलस्फुटानीतिः 
[ प्रहणबीजम्‌ ] 
'न्दुमार्गतिरश्वीनं Gegana भवेद्‌ यदा । 
ada परमासत्तिग्रहणे सोमख्र्‍ययोः ॥ १॥ 


मध्यकाले तु न तथा द्विस्पृवसूत्रस्य संस्थितिः | 
परमग्रासकालो5तो भिद्यते मध्यकालतः x! 


TRUE LONGITUDE COMPUTATION ON 
THE SPHERE OF ZODIAC 


(Essence of an eclipse) 


1. In an eclipse,? the maximum nearness of the Sun and the 
Moon occurs when the straight line joining the centres of the two 
(dvi-sprk-sntra) is perpendicular to the Moon’s orbit. 


2. At the moment of conjunction or opposition [of the Sun and 
the Moon] (madhyakald? or sphuta-parvanta), the line joining the centres 
is not so, (i.e., not perpendicular to the Moon’s orbit). Consequently, 


i 


1. Both A and B begin with the words हार: धी: गणपतये नम: 1 B 
adds also MAHARI 1 


2. The expression ‘in an eclipse’ (grahane) presupposes that the 
centres of the Sun and the Moon in their respective orbits are very near 
the Node, so that the small arcs from the Node to the centres may be 
taken as straight lines. Thus, the Node, the Sun and the Moon may 
be taken as the vertices of a triangle. Then the least distance of a point 
to a straight line is the perpendicular from that point to the straight 
line. 

3. In Indian astronomy, by madhyakala is meant the sphuta- 
parvanta and not, as it would seem from the term, the moment of the 
middle of the eclipse. Cf, Saryasiddhanta, IV. 16: 


स्फुटतिथ्यवसाने तु मध्यग्रहणमा दिशेत्‌ | 


19 


CC-0. Gurukul Kangri Collection, Haridwar. An eGangotri Initiative 


RR 


20 RASIGOLASPHUTANIT1 
[ पर्वान्ते पक्षद्रभम्‌ | 


अर्कमार्गतिरश्चीनां रेखां प्रामोति चन्द्रमाः । 
यदा, तदा स्फुटेक्यं स्याद्‌, इति केचन सूरयः ॥ ३ ॥ 


e ` EN 
पाताद्‌ यावतिथे भागे क्रान्तिवृत्त रविभवेत्‌ | 
विज्ञेपमण्डले चन्द्र! पातात्‌ तावतिथेऽन्तरे ॥ 8 ॥ 


यदा भवेत्‌ , तदैव eng पर्वान्त इति केचन | 
अर्कमागतिरश्चीनपत्रात्‌ पातानुसारतः ॥ ५ ॥ 


प्राखा पश्चाच्च भवति वत्मसाम्यं,' ततोऽपि च । 
पातासकम्रदेशे स्यात्‌ सन्निकर्पः परस्तयोः॥ 8 ॥ 


the moment of maximum eclipse is different from the moment 01 
conjunction or opposition. 


(Two views on Conjunction) 


3. Some scholars are of opinion that the True longitudes 
(sphuta) [of the Sun and the Moon] are equal when the Moon reaches 
the perpendicular drawn from the Sun’s path (viz., the ecliptic) [to cut 
the Moon’s orbit]. 


4-5a. Others, however say that moment of conjunction (par- 
vanta) occurs only when the Moon in its orbit (viksepa-mandala) is as 
distant in degrees (bhaga) from the Node (pata) as the Sun is in its orbit. 


5b-6. This point of equality in distance (vartma-samya) on the 
Moon’s orbit will fall either to the East or West of the perpendicular 
drawn to the Sun’s path according as to whether the (proximate) Node 
is to its East or its West. The point of closest proximity lies further 
from the point of equality to the side where the node lies. 


4. उ. कालसाम्यं। 

5.  Paryanta really applies to both the moments of conjunction 
and opposition, but for the sake of facility of expression, it is trans- 
lated by ‘conjunction’ alone (which is the case in solar eclipses), here 
as also below, 
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Ww राशिगोलस्फुटानीतिः 21 
AAA पातः प्रष्ठगतस्तयो! | 


YA ` 
“*पुरोगतो युग्मपदे ; तस्मान्मध्याख्यकालतः ॥ | 


परमग्रासकालो$यं प्राक्पश्चाच्च भवेत्‌ क्रमात्‌ | 
आसत्तिकालः पर्वान्ताद्‌ भिन्नः पक्षद्येष्प्यतः || = ॥ 


भेदस्य तारतम्ये हि केवलं कलहो भवेत्‌ | 


विविच्य नोक्तो भेदोऽयं यद्यप्यार्यभटादिभिः ॥ & ॥ 


तथापि युक्तिसिद्भत्वात्‌ स्वीकृतो ह्यच्युतादिभिः | 
| पर्वान्तनिर्णयः--प्रथमः पक्षः | 


मध्यकाले हकबिम्बात्‌ स्फुटन्षेपान्तरे विधुः ॥ १०॥ 


7-84. If Moon-minus-Node (vyahindu) is in an odd quadrant, 
the Node will be behind the two, and if it be in an even quadrant the 
Node will be in front of them. And therefore” the moment of maximum 
eclipse will, respectively, be before or after the moment of conjunction. 


8b-9a. Thus according to both views, the moment of maxi- 
mum eclipse differs from the moment of conjunction. A dispute can 
therefore occur only in the estimation of this difference. 


9b-10a. Although this distinction (between the moments of 
maximum eclipse and the so-called madhyakala or parvanta) has not been 
expressly distinguished by Aryabhata and others, it is recognized by 
Acyuta and others, since it is obvious by inference. 


(Determination of Conjunction : First view) 


105-11, At the moment of conjunction, the angular distance 
of the Moon from the Sun is equal to its latitude corrected for parallax 


6. This follows from the fact that, when nearest to the Sun, the 
Moon’s distance from the Node must be less than the Sun’s distance 
from the Node, the former being the hypotenuse of the right-angled 
triangle formed ; and it is more so from the perpendicular, which is. 
farther away on the Moon's orbit. 
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con San 
ततः प्रागथवा पश्चादकासत्तिभवेदिति | 
ञातुं तत्कालसरणिविज्ञेया शीतदीधिते! ॥ ११ ॥ 


दिधोस्तत्कालसरणिः कथं ज्ञेयेति AST | 
दयुषप्ट्यंशजभूपएस्फुटगत्यन्तरं UAT ॥ १२ l 


A 


दिनपष्ट्यंशजस्पष्टक्षेपखएडः शराभिधः | 
Can ५ = a बिधि š 
तयोवगेक्यमूल स्यात्‌ तरकालसरणिबिधोः ॥ १३ l 
(Sphuta-viksepa). In order to know where the point of maximum 
nearness to the Sun will occur, to the East or West of (the moment of 


conjunction], it is necessary to scan the path of the Moonat the 
moment. 


12a. If you desire to know the path of the Moon at that 
moment, listen. [It can be described as follows] : 


126-13. (Let) the (bhuja) be one-sixtieth of the difference 
between the daily motions [of the Sun and the Moon] (dyu-gatyantara) 
as corrected for parallax (bhaprstha-sphuta), (MR) : and let one-sixtieth 
part of the variation in latitude (ksepa-khanda) per day as corrected 
for parallax (spasta) be what is called the “altitude” (Sara, the other 


7. Though the term ‘altitude’ is more comprehensive, for the 
sake of convenience, it is used here to translate the ‘altitude of a right- 
angled triangle’ (Sara or koti). 
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राशिगोलस्फुटानी ति: 23 


ग्रकमार्गानुसारी स्याद्‌ बाहरुस्तद्वचस्तदिक शरः | 
चन्द्रमार्गात्मकः कणः प्रमाणच्तेत्रमीदशम्‌ ॥ १४ ॥ 


मध्यक्षेपः श्रतिर्वाहुः परमासत्तिक्रालञम्‌ | 
विम्वान्तरं, चन्टरमार्गे तयोरग्रान्तर qe १४ d 


इच्छ्याङ्षेत्रमिदे; तत्र ज्ञातेन श्रवणेन हि 


aA दोःशरौ नेयावचुपातेन ; तद्यथा ॥ १६ ॥ 


'प्रमाणचेत्रकर्णस्य यद्येतौ बाहुसायकौ | 
तदेच्छाक्षेत्रकर्णस्य कौ स्तो बाहुशराविति॥ १७ ॥ 


side of the right-angled triangle), (QR). Then the root of the sum of 
their squares (MO) will give the Moon's path for that period (viz. one 
nadika). 

14. The base [of the right-angled triangle so formed] is parallel 
to the Sun’s path, the altitude perpendicular to it and the hypotenuse 
r along the orbit of the Moon. Thus is established the antecedent 

triangle (pramana-ksetra) (MRO) [where the values of all the sides are 
known]. 7 

15-16a. The latitude at the moment of conjunction (madhya- 
ksepa) (SM) is the hypotenuse, the line joining [the centres of] the 
orbs [of the Sun and the Moon] at the moment of maximum eclipse 
(SP), the base, and the line along the Moon’s orbit joining the ends of 
the above two lines (PM), altitude : thus is the consequent triangle 
(iccha-ksetra) (SPM) established, 


16. Here, [in this consequent triangle], since the hypotenuse, 
[which is the latitude at the moment of conjunction], is known, the 
base and altitude can be derived by proportion [with the antecedent 
triangle]. This is how it is : 

17. If such are the base and altitude of the antecedent triangle, 
what would be the base and altitude of the consequent triangle ? (By 


8. A. defective. In place of the entire verse, it reads only: 
प्रमाणक्षेत्रकर्णस्य को बाहुशराविति । 
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इच्छाक्षेत्रगतो स्यातां बाहुबाणो ; तयोः शर! | 
> e 
गत्यन्तरात्मको JA यतोऽसौ चन्द्रमागगः Il १८ ॥ 
दिनषष्टयंशसम्त्रन्धिस्फुटगत्यन्तरात्मना | 
प्रमाणक्षेत्रकर्णेन नाडिकेका भवेद्‌ यदि | 
तदेच्छा।तत्रवाणे' कः काल इत्यनुपाततः ` ॥ १६ ॥ 
परमग्रासकालस्य भेदः स्यान्मध्यकालतः | 
द्विःकृत्वो हरणं कार्य कएँनैवै यतस्ततः ॥ २० ॥ 
मध्यक्षेपाच्छरहतात्‌ RUTAS: | 
means of this argument will be derived the base and altitude of the 
consequent triangle : 
. SM. MR, ,,, SM. QR 
(s= Mo MP VE ) 
18. Of these two, the altitude, since it lies along the Moon's 
orbit, should be understood to have its value in terms of the relative 


motions (gaty-antara-atmaka) (per nadika projécted upon the Moon's 
orbit]. 


19-20a. And if the hypotenuse of the antecedent triangle (MQ), 
which represents the relative motions [of the Sun and the Moon] for 
one-sixtieth of a day, is one nadika, what time will the altitude of the 
consequent triangle represent ? This proportion will give the time 
between the moments of maximum eclipse and conjunction, i.e, : 


(e __ SM. QR 
MQ MQ. MO 

20b-21a. Since, [in the above calculation], division with the 
hypotenuse [MQ of the antecedent triangle] is to be done twice, the 
resultant nadikas [are] obtained by multiplying the latitude at conjunction 
by the altitude, and dividing the product by the square of the hypotenuse 


[of the antecedent triangle], i.e., ES QR ) 
MQ? 


9. A.B. have an extra न here, बाणेन, 
10. B. इत्यतियुक्तित: । 
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राशिगोलस्फुटानीतिः 25 
AU कुर्यान्मध्यकाले तयो दिगमेदसाम्यतः ॥ २१ ॥ 


परमग्रासकालोऽयं, HAAN थुजाहतात्‌ | 
कर्णाप्ती विम्बभेदः स्यात्‌ परमग्रासक्रालजः॥ २२ ॥ 


azi बिम्बयोगाध भवेद्‌ ग्रासप्रमा परा | 


ta. 
A Q 


विधोरककला प्राप्तिः पर्वान्त इति यन्मतम्‌ ॥ २३ ॥ 


तन्मते प्रोकतमखिलं युज्यते नात्र संशयः | 


21b-22a. [These nadikas] are to be added to, or subtracted 
from, the moment of conjunction, according as to whether the directions 
(North or South) of the two, (viz., the latitude and altitude), are different 
or the same, respectively. This is the moment of maximum eclipse. 


22. Multiply the latitude at conjunction (SM) by the base (MR) 
and divide by the [antecedent] hypotenuse (MQ); the result will be the 
distance between [the centres of ] the orbs [of the Sun and the Moon] 


. y , M.M 
at the moment of maximum eclipse, 7. ( SP = > £ 
MQ 
dd 23a. This, subtracted from half the sum of the angular diameters 


(bimba) [of the Sun and the Moon], will give the maximum eclipse. 


235-24a. All that is said here accords, in fact, only with the 
School that says that the moment of conjunction is when the Moon 


11. 4. परम्‌ । 

12. This follows from the following consideration : When the 
Moon at conjunction is in advance of the Node, this correction has 
to be deducted because the maximum-eclipse-position is behind the 
Moon, under this condition the viksepa and the Sara are both North 
or both South, i.e., there is sameness of direction, (dik-sdmya). Hence 
the rule : “Dik-samye rna’, ‘Deduction when the directions are the same’. 
When the Moon at conjunction is behind the Node, the maximum- 
eclipse-point is in advance of the Moon and hence the correction has to 
be added. Under this condition, the viksepa and Sara are of different 
directions, one North and the other South. Hence the rule ‘Dig-bhede 
dhanam’, ‘Addition when the directions are different’. 


| R. 4 
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[ द्वितीयपक्षखण्डनम्‌ | 
saat हि पर्वान्त इति qq विधोगतिः ॥ २४ N 
क्षेपवृत्तानुसारी स्यात्‌ ततोऽस्या बाहुता कथम्‌ | 
तहिं गत्यन्तरांशस्य वाहुत्वं नेह कल्प्यते ॥ २५ od 


किन्तु कशत्वमिति चेद्‌, भवत्वेवं शशिग्रहे | 
रविग्रहे तु aqaa तस्या न युज्यते ॥ २६ Ul 


यतो नतिवशा दिन्दोव॑त्म भिन्नं प्रतिक्षणम्‌ | 
अनुगत्यन्तरांशस्य बाहुत्व॑ भास्परतो ग्रहे l| २७॥ 


बाणत्वं नतिखण्डस्य ASRA यदि कल्प्यते | 


attains the same [number 01] minutes (kalas) as the Sun, (both measured 
along the ecliptic]. 


(Refutation of the Second view) 


24b. But, according to the school which says that the moment 
of conjunction is equality of distance [from the node], [the calculations 


as described above are impossible for the several reasons set out 
below] : 


25a. (i) [Firstly], how can this, (viz, the relative motion per 
nadika, MR), be taken as the base in view of the fact that the motion 
of the Moon is [measured] along its own orbit ? 


25b-27a. (ii) It may be argued that the relative motion per 
nadika (gaty-antara-arnfa) is not taken as the base, but only as the 
hypotenuse. (But it has to be noted that) this might be so in the case 
of the Lunar eclipse ; but, in the case of the Solar eclipse, it cannot 
be taken as the hypotenuse, since the path of the Moon is changing 
every moment owing to parallax in latitude (nati). 


276-28. (iii) If, according to this school and with reference to 
the Solar eclipse, it is argued : Let the relative motion [along the 


13. A. नहि for यदि। 
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राशिगोलस्फुटानीतिः 
तदा तयोईगयोगमूलस्यात्ेन्दुमार्गता ॥ २८ Il 
इति चेन्न, यतो नात्र तयोदोःकोटिरूपता | 
तथा हि नतिखणडः स्याद्र चस्तदिककोऽकमार्गतः ॥ २६ II 
गत्यन्तरांशकर्चास्मिन्‌ पत्ते स्यादिन्दुमागतः" | 
्रतोऽनयोमिंथो न स्याद्दोःकोटित्वमिति स्थितम्‌ ll ३० ॥ 
किञ्च लम्त्रनखणडेन घटिकाकालजेन च | 
ऊनितो गतिभेदांशो angga: पुरोदितः॥ ३१ ॥ 
तत्र लम्बन खणडोऽयं रविमागंगतो भवेत्‌ | 
गत्यन्तरांशकश्चात्र चन्द्रमागंगतो यतः॥ ३२ ॥ 


ततोऽनयोर्दियोगोऽपि वस्तुतस्तु न युञ्यते। 


Moon’s patb] (anu-gaty-antara-amsa) be taken as the base, and the 
variation in latitude corrected for parallax (nati-khanda) as the altitude, 

> then the root of the sum of their squares will give the path of the 
Moon, 


29-30. [The answer is:] No, because in this case they do not 
form the base and altitude [of a right-angled triangle] ; for, the lati- 
tudinal variation is perpendicular to the Sun's path and the longitudinal 
variation is [measured], according to this school, along the Moon's path 
and hence there cannot be any base-altitude relationship between them. 


31. (iv) Further, [if it is said that] the base taken above is the 
relative variation in longitude (gati-bheda-amía) minus the variation in 
parallax in longitude (/ambana-khanda) per nadika (ghatika-kalaja) ; 


32-33a. [this is improper]; for, here, the variation in parallax in 

longitude is measured along the Sun's path ; but the relative variation 

in longitude is (measured) along the Moon's path ; (these two are 
L different) ; hence the subtraction of one from the other is, in fact, not I 
possible. | 


14. A. तथा for dar. | 
| 15. B. मार्गग; | 
f | 
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एतदीपनिरासाथै यद्यत्र नतिलम्बने ॥ 33 ॥ 

तयोः खण्डौ च नीयन्ते भास्करोक्तेन मार्गतः” | 

तहिं लम््रनखणडस्य गत्यन्तरलवेषु हि ॥ ३४ ॥ 

युक्तैव संस्कृतिः, किन्तु विक्षेपनतिसर्डयोः | 

मिथो योगो वियोगो वा नोपपनो भवेत्‌ तदा ॥ ३४ ॥ 
यतो नतिः क्षेपवृत्ततिरश्रीनेव तन्मते | 
क्रान्तिवृत्ततिरश्रीनो AAT सवे सम्मतः ॥ ३६॥ 


एवं ह्युमयतःपाशारञ्जुरत्रापतिष्यति । 
किञ्च गत्योर्वियोगोऽपि पक्षेऽस्मिन्‌ नैव युक्तिमान्‌ U ३७॥ 


भिन्नमार्णगतस्वस्य तयोरप्यविशेषतः | 


33b-34a. (v) If however, in order to remove this objection, the 
parallaxes in latitude (nati) and longitude (/ambana) and their variations 
(khandas) be calculated according to the method prescribed by Bhaskara, 


34b-36, then, the rectification (samskara, addition or subtraction) 
of the variation in longitude by the variation in parallax in longitude is 
permissible ; but addition or subtraction between variations in latitude 
(viksepa-khanda) and variation in parallax in latitude (nati-khanda) will 
not be possible, for, according to Bhaskara, the parallax in latitude is 
[measured] perpendicularly to the Moon’s orbit, and the latitude is 
[measured], according to all, perpendicularly to the ecliptic. 


37a. Thus, [according to this school], every approach leads us 
to a dilemma. 


_ 37b-38a. (vi) Again, according to this school, even the sub- 
traction of the velocity of one from the other is not possible because 
the two are [measured], along different paths. 


16. The reference is to the combination of नति and विक्षेप enun- 
ciated by Bháskara I in his Mahabhaskariya, V. 27-28. 


17. A. has a gap here ; it reads विक्षेप......स्सवेतः 1 
18. B. युक्तिमत्‌ । 
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// ४२ 


' “लग्नोनान्त्येन्दुदो!कोट्यो/” 'रित्वादाबिन्दुलग्नयोः ॥ ३८ ॥ 


वियोगोऽपि न युक्‍्तो5त्र यतस्तो Hagai | 


किञ्चात्र adan चिप्त्यानीतँ स्थितेदलम्‌ ।' ३६ ॥ 


कृत्वा तत्क्राललम्धं च पर्वान्ते fuu | 
इत्युक्तस्थितिदलस्यानीतिरपि न युज्यते Il ४० Il 


यतः स्थितिदलच्षेत्रगतिमेदांशरूपयोः | 
इच्छाप्रमाणयोर्नात्र रस्तुतस्तुल्यरूपता ॥ ४१ II 


तस्मा द्विधोरन्त्य ्ुक्तिरन्त्यः स्फुट इति यम्‌ | 
क्रान्तिवरत्तानुसायेव elas रविग्रहे ॥ ४२ ॥ 


38b-39a. (vii) Then again, according to this school, the sub- 
traction between the Moon and the rising point of the ecliptic (lagna), 
as required in the [verse] beginning with, “of the bhuja and koti of 
Final-Moon-minus-lagna", is also impossible, because the two move 
in different circles. 


396-41. (viii) Now there is the rule : Calculate the half-duration 
of the eclipse (sthiter-dala) from the Moon's latitude as corrected for 
parallax, (krta-natya ksiptya) ; calculate also the parallax in longitude 
(Jamba) for the times (tat-kala) obtained, (viz. the beginning and end of 
the eclipse); and thus determine them (?) at conjunction.” 


The calculation of the half-duration of the eclipse according to 
this rule is also not possible, since, really, there is no similarity between 
the fields on which the half-duration and the relative variation in motion 
are represented, (v/z., the ecliptic and the Moon's orbit) which form, 
respectively, the consequent (iccha) and the antecedent (pramana). 


42. Therefore in the Solar eclipse, the two, the rectified velocity 
of the Moon (antya- or samskrta-bhukti) and latitude corrected for 


19. Uparaga-kriyakrama, HI. 28 ff. 
20. Uparaga-kriyakrama, MI. 41 ° 
21. A. hasa gap in the place of रत्त्य. 
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maa A स्फुटयोरपि | 
विश्लेषो युज्यते तद्वद्‌ थुजाद्यानीतिरेव च ॥ ४३ ।' 


Las 


क्रियाक्रमे त्यन्त्यमुक्तिरपि दिक्षेपवृत्तगा | 
गद्यतेडतो भुनादीनामानी तिर्नातिसुन्दरा ॥ ४४॥ 
Aa. A wo e 
राशिगोलस्फुटैक्य हि यदा स्यादकचन्द्रयोः | 
स एव काल! पर्वान्तो ग्राह्यः सरूयंग्रहे सदा ॥ ४9 ॥ 
0 on à = 

अन्यथा लस्बसंस्कारः पर्वान्ते नेव युज्यते | 

क्रान्तिवृत्तकलारूपा! यतो लम्ब्नलिप्तिकाः Il ४६ ॥ 
[ राशिगोलस्फुटसंस्कारः ] 

इन्द्रादीनामपि गतिः क्रान्तिवृत्ताबुसारिणी | 


parallax, have to be measured only in relation to the ecliptic, [the former 
along it and the latter perpendicular to it.] 


43. Again, it would be proper to take the differences between 
the velocities of the Sun and the Moon and that between their rectified 
latitudes and so also in the matter of the determination of the sines etc. 


44. In the Kriyakrama, the rectified velocity too is measured ° 


along the (planet’s) orbit, and hence the derivation of the sines etc, is 
not quite accurate. 


45. In the solar eclipse, that moment alone is to be taken as 
the moment of conjunction when the rectified latitudes of the Sun and 
the Moon on the celestial sphere (of which the ecliptic is a great circle) 
are identical. 


46. Otherwise, corrections for parallax would not be correct at 
the moment of conjunction, for the seconds of parallax (lambana-liptah) 
are in terms of the seconds of the circle of the ecliptic. 


== = — RE EN 


22. A. Omits. verses 43-46. 
23. B. गतिः गृह्यते राशिगोलगा | 
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राशियोलस्कटानीलिः 


Ww 
`` 


अतो न चेपतो मेद! स्झुटस्यापीति arar” 
समलिप्ताकाल एत्र पर्वान्तस्तन्मने 477 | 
चन्द्रादयः AT श्रमन्ति aat वतः ॥ ४८ í 


ततः स्फूटो5पि तेषां स्यात स्तरतोऽवि 71797: 


DW 
Ya 


इति YA हि पर्वान्तः साम्यकाला न 7779 


6 os णमा शि 7 Sy 
“अस्मिन्‌ wa हि चन्द्रस्य राशिगोल 


t 
on 
AM 
IN 


(Correction for Reduction to the Ecliptic = 


47-48a. Now, according to the view of those who consider that 
the true motions of the Moon and the other (plane 
Sastrakaras] along the ecliptic, and hence thei 
vitiated by their orbital motion (ksepatah means 


the moment of equality in degrees will itself 
conjunction ( parvanta). 


站 


495-50. On the other hand, according to the vi 
Moon and other [planets] always move on [their owal orbit 


24. A. यन्मतो: 8 स्फुटस्येति हि यन्मतम्‌ । 

25. Having established that measurement of 
tude are to be made only with reference 10 the ec 
along it and the latter perpendicular to it, the text tak 
question, whether a correction is necessary to the orbital 
the Moon in view of the fact that it actually moves along 2 
its longitude is measured on the ecliptic. On this question there might 
be a school] who would consider that the rules for calculating the 
longitude given by the Sistrakaras include this correction ; for them 
no more correction would be necessary. But if it is be viewed that the 
basic textbooks (Sastras) give the true-longitude (spituga) only along 
the resnective orbits, a correction called the ‘Reduction to the Ecliptic’ 
is necessary, which might bs expressed by the term Ràsigolaspkutaniti, 
In a restricted sense. Obviously, Acyuta is one who deems the correction 
necessary. 


axes 


26. B. reads the verse as : 
श्रस्मिन्‌ पक्षे हि चन्द्रस्य स्फुटीकरणतः परम्‌ । 
राशिगोलस्फुटाप्त्ये हि कार्यं यत्नान्तरं qa: ॥ 
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स्फुटीकरणतः पश्चात्‌ कार्य यत्नान्तरं यतः ॥ ५०॥ 
तस्रकारशचाच्युतेन कीतितः स्फुटनिर्णये | 
“पातोनस्य विधोस्तु कोटिभुजयोजीवे मिथस्ताडये- 
दन्त्यक्षेपशराहतं वथममुं विक्षेपकोट्या हरेत्‌ | 


28 Li S Cs रे ES ते > Ji 
लब्धं eumd हिमकरे खण, विपाते विधा 
मुग्मायुग्यपदोपशे $ ga स्पष्टो मगोले भवेत? ॥ ५१ N 


“SAT वासना ज्ञेया कलास्त्रन्तखद्‌ JA: ॥ ५२॥ 


and hence their true longitudes (sphuta) are [measured] on their orbits, 
the moment of conjunction is not eguality in degrees [measured on the 
ecliptic]. 


50-52, It is because, according to this view, a further correction 
has to be applied to the true longitude [as measured on its orbit] to 
obtain the true longitude as measured on the ecliptic (rasigola-sphuta- 
aptaye), that a method to this effect has been enunciated by Acyuta in 
the Sphutanirnaya. 


“Multiply the tabular cosine (kotijy2) and sine (bhujajya) of 
Moon-minus-Node and the product by the tabular versine (Sara) of the 
maximum latitude (antya-ksepaj of the Moon. Divide this by the 
tabular cosine of the latitude at the particular moment and the quotient 
is to be divided again by the tabular radius (vyasa-dala). The result 
[will give the correction for longitude which] is to be added to, or 
subtracted from, the moon’s longitude, as Moon-minus-Node is in an 
even or an odd quadrant, respectively. The True-Moon measured on the 
ecliptic is thus got.” 


The proof for this may be understood by wise men learned in the 
(nuances of astronomical) science (kalasu). 


27. The verse next quoted is Sphutaninaya, IV. 2. See Intro- 
duction, pp. 12-14, for the trigonometrical verification of the correction 
of Reduction to the Ecliptic enunciated here. 


28. A.B. read लब्धाद्‌. The better reading लब्धं is from the original 
Sphutanirnaya. 


29. B. omits the further verses, but has a discussion on this 
verse which is edited below as Appendix I. 
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अयमेव हि संस्कारों लघूक्रत्य क्रियाक्रमे | 
तेनैव “चषेपवीरांशं कुर्याद्‌” इत्यादिनेरितः  ॥ ५३॥ 
राशिंगोलस्फुटानी तिरच्युतेनेवमी रिता" । 
क्रान्तिवृत्तगतिश्चैवमानेया गोलवित्तमेः ॥ ५४॥ 
[ इत्यच्युतमतानुसारिणी राशिगोलस्फुटानीति: 11 ] 

53. This very correction has been enunciated in a simplified 


form by the same [author] in [his Uparaga-]Kriyakrama in the words 
“Apply one twenty-fourth part of the latitude” etc. 
54. Thus has been enunciated the “True-longitude Computation 


on the Sphere of Zodiac” by Acyuta. True longitudes [of planets] on 
the ecliptic should be calculated by experts in this manner, 


[ THUS ENDS TRUE-LONGITUDE COMPUTATION 
ON THE SPHERE OF ZODIAC 
ACCORDING TO ACYUTA ] 


30. T R 1 

- The reference is Acyuta's Uparaga-kriyakrama, ch. I. 41 : 
पर्ववत्‌ 'कषेपवीरांशं कुर्या'च्चन्द्रे स चन्द्रमा: | 
परमग्रासकाले स्वे स्यात्‌ पर्वान्ते रविग्रहे ॥ 


ra mathematical d i 
em i 
A i onstration of this formula, see abo V ९, 


31. 8.8. have ईरितम्‌ in the neuter, 
R. 5 | 
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APPENDIX I 


राशिगोलस्फुटसंस्कारविवेचनम्‌ 
DISQUISITION ON REDUCTION TO THE ECLIPTIC 


'पातोनस्य faded’ इत्यादिश्लोकस्य वासना 


पातोनस्य विधोस्तु कोटिभुनयोजीवे सिथस्ताडयेद्‌ 
ग्रन्त्यक्षेपशराहतं TAY THT हरेत्‌ | 
लब्धं व्यासदलोद्धृतं हिमकरे aa, विपाते विधी 
युग्मायुग्मपदोपणे Aga स्पष्टो भगोले भवेत्‌ ॥ 


प्रत्न वासना प्राणकलान्तरवत्‌ ज्ञेया । कथं पुनः राशिगोलस्फुटगत्या- 
नयनमिति चेत्‌ उच्यते । पातोनेन्दुं द्विगुणीकृत्य ततः कोटिज्यामानीय तया 
स्फुटगति हत्वा क्षेपकोटया हरेत्‌ । aara श्रन्त्यक्षेपशरेण हृत्वा fasque 
फलं द्विच्नस्य पातोनेन्दो: कर्किनक्रादिवशाद्‌ गतौ धनमृणं वा कुर्यात्‌। तदा 
इन्दो; क्रान्तिवृत्तस्फुटगतिर्भवति। एवं सामान्येन इन्दोः राशिगोलगतस्फुट- 
गत्यो रानयनमुकतम्‌ | 


उपरागे तु गुणकारभूताया व्यहीन्दुकोटया हारभूतायाः क्षेपकोटयाश्च 
प्रायेण त्रिज्यातुल्यत्वनियमात्‌ ताभ्यां न किञ्चित्‌ कृत्यमस्ति । श्रतस्तदानीं 
ग्रन्त्यक्षेपणरो गुणकारः । स च अच्युतमते प्रायेण द्वादशसंख्य: | तत्र व्यासाध 
द्वादशभिईते सति हारकः स्यात्‌ । स चाक्षरसंख्यया सुन्दर' (२८७) इति 
भवति | तदेवं व्यहीन्दुदोर्ज्या'सुन्दरां'शस्फुटान्तरं गतिः, 'सुन्दरां शो गत्यन्तर 
मिति च स्थितम्‌। 

aa यदि विक्षेपात्‌ स्फुटान्तरमानीयते तहि विक्षेपस्य व्यहीन्दुदोज्या- 
'रम्यां'शत्वात्‌ “सुन्दररम्यां'शो हारको ग्राह्यः । स च चतुविशतिसंख्यः । 


1. Thefollowing disquisition occurs in the manuscript of 
Rasigolasphujaniti, No. 755 (G) of the Kerala Univ. Or. Res. Inst. 
and Mss. Library, Trivandrum, in continuation of the verse पातोनस्य 


विघोस्तु etc. 
34 
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Sa अच्युत - ] क्रियाक्रमे “पर्ववत्‌ क्षेपवीरांशं' 
एतत्सर्वमभिप्रेत्य हि [ अच्युकृते उपराग किया कित “Tag i MA 
(1.42), 'युगयुक्पदजात्‌ क्षेपाद्‌ वारांशाप्तं स्वमृणं क्रमात्‌ (IL. 6) इत्याद्युच 
इति ध्येयम्‌ । 

एतत्‌स्फुटान्तरसम्वन्धिकालानयने पुनरिदं त्रैराशिकम्‌ — is 
गत्यन्तरांशतुल्याभिः षष्टिविनाड्यो लभ्यन्ते तदा ATA genfa 
कति विनाड्य इति । श्रत विक्षेपस्य पष्टिगुणकारः, चतुविशतिहारिकः | 
एतौ द्वादणभिरपवतितो क्रमात्‌ पञ्चसंख्यो द्विसंख्यरच भवत: | IgA 
युगयुक्पदजात्‌ क्षेपात्‌ पञ्चघ्नाद्‌ द्विष्नग्तिभिदाँशाप्ता: 1 
बिघटीः agi कुर्यात्‌ पूर्णान्ते व्यत्ययेन दर्शान्ते ॥ 
(उपरागक्रियाक्रम:, 1. 41) 
इति । aa हि शशिग्रहे नतिलम्त्रनयोरभावात्‌ विक्षेपवृ त्त रूपैवेन्दोस्तत्काल- 
सरणिः। ततश्व ग्र्कविम्वाक्रान्तक्षेपपार्श्वाख्यवृत्तं यदा चन्द्र: प्राप्नोनि तदव 
परमग्रास: । स च व्पट्टीन्दी gaia साम्यक्ालात्‌ प्रोक्तविनाडिकाभिः पश्चात्‌ 
स्यात्‌ | श्रयुक्पदगे तु प्राक्‌ | 
सूर्यग्रहण तु पूर्वोक्तयुक्तिभिः इन्दोरकंकलाप्राप्तिकाल एव पर्वान्तत्वेन 
ग्राह्मः। स च व्यहीन्दौ Baral साम्यकालात्‌ प्राक्‌, Agate पश्चात्‌ | 
ग्रत उकतं-व्यत्ययेन दर्शान्ते' इति। तस्मात्‌ वर्त्मसाम्यं हि पर्वान्त इति 
पक्षे (Cf राशिगोल., 4-6) विधोर्गतिः क्षेपवृत्तानुसारी स्यात्‌ । “ततोऽस्या 
वाहुता कथम्‌' (राशिगोल., 259) इत्यारभ्य क्रियाक्रममते सूर्यग्रहणे यानि 
दूषणान्युक्तानि तत्सर्वं निराकरणीयमिति यद्याग्रहः तहि प्रथमाध्यायान्ते— 
सोऽयं संस्कृतशीतांशुराद्योऽन्त्यः समलिप्तिकः। 
तद्गतिनिजसिन्दूरभागोना च रविग्रहे॥ 
इति वक्तव्यं स्यात्‌ | ग्रस्मिश्च पक्षे विक्षेपानयने-- 
व्यहीन्दुदोर्ज्या रम्याप्ता लम्बहारकताडिता | 
युद्धार्थाप्ता युता क्षेपो लिप्तात्र्यंशविलिप्तया ॥ 
(Cf., उपरागक्रिया क्रमः, I. 39) 
इति पाठ: कार्यः | लम्वनविनाडीसंस्कारे च-- 
इन्दोमंध्यगतिघ्न्यः प्राक्‌ लम्बहारविभाजिता । 


(८, उपरागक्रियाक्रमः, HI. 13) 
इति पठनीयम्‌ । 
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किञ्च एवं इष्टग्रासानयने 'केवलक्षेपवीरांश'संस्कारो न कार्यः । 
ततश्च तत्कालदुग्गतेभेदहाराप्ता लम्वनलिप्तिकाः कृत्वा इन्दौ तेन तत्तत्काल- 
भानोः कार्य स्फुटान्तरम्‌ इत्येव इष्टग्रासविधौ वक्तव्यं स्यात्‌ । चन्द्रग्रहणे तु 
विक्षेपवृत्तगतगत्योरन्तरमेव ग्राह्यम्‌ । तच्च श्रकंगति सुन्दरां शयुतकेवलगत्य- 
न्तरमेव। न चैवं स्थित्यर्धानयनानुपपत्तिः wear, स्थित्यर्धकोटया श्रपि 
क्षेपवृत्तगतया एव स्वीकारात्‌ | 


ननु इन्दोः स्फुटं द्वयमपि स्वतो विक्षेपवृत्तगतमेव। ततश्चाद्येन्दो- 
रानीतः क्षेपः क्रान्तिवृत्तति रश्चीन एव स्यात्‌ | 
इष्टाग्रगा fag afagamagat 
दोज्येष्टमण्डलगता खलु कर्णरूपा। 
दोर्ज्याग्रकेऽन्यवृ तिपाश्वकयोस्तथेव 
स्पृष्टे तु मण्डल इहाभिमतान्तरालम्‌ ॥ 
इति न्यायात्‌ । 
एवं च इन्दुमा्गविक्षेपयोमिथो दोःकोटित्वाभावात्‌ स्थित्यर्धकोटया 
इन्दुमार्गगतत्वं न संभवत्येवेति चेन्मेवम्‌ | न ह्यस्मिन्‌ पक्षे मध्यकालजेन्दुस्फुटा- 
दानीतविक्षेपेण स्थित्यर्धकोटिरानीयते, येन उक्तदोषः स्यात्‌। किन्तु मध्य- 
कालीनबिम्वान्तरेणैव । तच्च इन्दुमार्गविपरीतदिक्कमेवेति न किञ्चिद- 
समञ्जसम्‌ । 
यद्यस्मिन्‌ पक्षेऽपि सम्पर्कार्धमण्डलस्यार्कगत्या चलनात्‌ तत्कालार्कात्‌ 
पातं विशोध्यानीतक्षेपेणेव स्थित्यर्धमानेयमिति युक्तितः स्थित्यर्धस्याविशेषणं 
कार्यमेव | तथापि इह मध्यकालक्षेपात्‌ स्पर्शं मोक्षजार्कादानीतक्षेपयो भेदस्या- 
ल्पत्वात्‌ ततोऽल्पतर एव स्थित्यर्धभेद इतीह श्रविशेषाकरणेऽपि न दोषः। 
एतदेव ह्यभिप्रेत्य क्रियाक्रमे चब्द्रग्रहणे स्थित्यर्धस्याविशेषणं नोक्तमिति 
ध्येयम्‌ । 


एवमिष्टग्रासानयनेऽपि यदि तत्कालार्काद्‌ विक्षेप श्रानीयते तहि 
स्फुटान्तरानयनार्थ चन्द्रे क्षेपवौरांश'संस्कारो न कार्यः | TATA — 
मध्येष्टकालविइलेषनाडीगंप्यन्तरांशके: | 
हत्वा तद्वगंयुकतेष्टार्कोत्था इष्टक्षेपकृतेः पदम्‌ ॥ 
बिम्बान्तरं तदूनं स्यान्मानेक्यार्धं तदा ग्रहः u 


इत्येव मिष्टग्रासानयनकर्म स्यात्‌, अथवा 'इष्टध्नेनेष्टकालजम्‌' इत्यत्र 
“इष्टार्कात्त्विष्टजे ग्रहे' इति वा पाठः कार्यः । सोमयाज्युकतपद्येष्वपि आद्यश्लोके 
'सगतीनानयेत्‌ सायनांशान्‌' इत्यतः पश्चात्‌ 
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किन्त्व स्योपरागे विधुचरमगतिः स्वात्‌ सुदारांशहीना, 
man चन्द्रोपरागे रविगतिसदरांशान्वितो भुक्तिमेदः । 


J इत्युत्तरार्धं पाठयम्‌ | 
पुनः “नाभिघ्ना'दित्यादि द्वितीयश्लोकः । qarfa— 
चाल्यः सूर्योपरागे चरमहिमकरः सूक्ष्मपर्वान्तकाला- 
aag: साम्पकालादुभयमपि पुनः ग्लोग्रहे साम्यकालात्‌ | 
इत्युत्तरं वोध्यम्‌ | 


ननु ग्रहणगणने 'पर्वान्तः', 'समलिप्ता' चेति द्वौ पदाथविव लेबनीयत्वेन 
प्रसिद्धौ । इह तु 'साम्यकाल'स्यापि लेखनीयत्वात्‌ गौरवमिति चेत्‌ न। यथा- 
स्थितपाठेऽपि तस्य लेख्यत्वात्‌ | क्रियाक्रमे तु चन्द्रोऽपि स्फुटपर्वान्ते नीत इति 
यद्यपि साम्यकालेन न प्रयोजनं, तथापि तत्कालाकंस्यापि ज्ञेयत्वेत लेखनेन 
लाघवातिशयः । प्रत्युत 'क्षेपवीरांश'संस्काररूपं क्रियागौरवमधिकमिति दिक्‌ । 


नन्वेवमपि गतिसंस्कारोऽत्राधिक इति चेत्‌ न। इष्टग्रासे व्यहीन्दु- 

! दो:'सुन्दरांश'संस्क्रारस्येह ग्रकरणोयत्वेन लाघवस्यापि सत्त्वात्‌ । तस्मान्त 

किञ्चिद्‌ गौरवम्‌ । श्रत एव हि लघुभास्करीयव्याउप्राने पारमेशवरे इन्दुमार्गंगत- | 

一 स्थित्यर्धक्षेत्रसिद्धचर्थ स्थित्यर्धानयने मध्येष्टविक्षेपयोरेकदिगगतत्वे श्रत्तरवर्ग, 

भिन्नदिक्त्वे तयोर्योगवर्ग च विक्षेपवर्गहीनसम्पर्काधकतौ प्रक्षिप्य मूलीकरणं 

कार्यीमत्युक्तम्‌ (Cf. लघुभा. व्याख्या, IV.12, ed, Anandasrama Skt. Ser., 
No. 128, Poona, 1946, p. 51). 
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See under Kriyakrama. 
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amat दो:शरो, 169 
अतो न क्षेपतो wa: 470 
अतोऽनयोमिथो, 30b 
अनुगत्यन्तरांशस्य, 27b 
अन्यथा लम्बसंस्कारः, 46a 
अघमेव हि संस्कारो, 53a, p. 14 
अकंमार्गतिरश्चीन, 5b 
अकंमार्गतिरश्ची नां, 3a 
अर्कमार्गानुसारी स्यात्‌, 144 
अस्मिन्‌ पक्षे हि चन्द्रस्य, 509 
आसत्तिकाल: पर्वान्तात्‌, 8b 
इच्छाक्षेत्रगतौ स्यातां, 18a 
इच्छाक्षेत्रमिदं तत्र, 164 
इच्छाप्रमाणयोर्नात्र, 419 
इति चेन्न, यतो ata, 29a 
इति पक्षे हि पर्वान्तः, 49b 
इत्यत्र वासना ज्ञेया, 52b 
इत्युक्तस्थितिदल, 40b 

~ इ्दुमार्गतिरश्चीनं, la 

इन्दोमंध्यगतिघ्न्य:, p. 35 

इन्द्रादीनामपि गतिः, 47a 


— gem त्विह, p. 36 


References to 


ऊनितो गतिभेदांशो, 310 


एतहोषनिरासाथं, 339 


एवं ह्युभयतःपाशा, 37a 


कर्णाप्तो बिम्बभेद:, 22b 
किञ्च गत्योवियोगो5पि, 37b 
किञ्च लम्ब्रनखण्डेन, 314 
किञ्चात्र paadal, 39b 
किन्तु कर्णत्वमिति चेत्‌, 262 
किन्त्वर्कस्योपरागे, p. 37 
कृतनत्येन्दोः, 39b 

कृत्वा तत्काललम्बं च, 402 
क्रियाक्रमे त्वन्त्य मुक्ति, 442 
क्नान्तिवृत्तकलारूपा:, 460 
क्रान्तिवृत्तगतिश्चंवं, 54b 
फ्रान्तिवुत्ततिर॒श्ची तो, 36b 
क्रान्तिवृत्तानुसार्येव, 42b 
क्षेपवीरांशं कुर्यात्‌, 53b 
क्षेपवृत्तानुसारी स्यात्‌, 254 
क्षेपा: शशाङ्कात्‌, p. 14 
गत्यन्तरांशकश्चात्र, 32b 
गत्यन्तरांशकश्चास्मिन्‌, 302 
गत्यन्तरात्मको ज्ञेयो, 18b 


CC-0. Gurukul Kangri Collection, Haridwar. An eGangotri Initiative 


40 


गुह्यते$तो भुजादीनां, 44b 
चन्द्रमाग त्मक: mui 140 
aaa: क्षेपवत्ते, 480 
चाल्य: सुर्योपरागे, p. 37 


ज्ञातुं तत्कालसरणि:, 110 


qa: प्रागथवा, lla 

ततः स्फुटोऽपि तेषां, 49a 
ततोऽनयोवियोगोऽपि, 33a 
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तथा च सूर्यशशिनोः, 43a 
तथापि युक्तिसिद्वत्वात्‌, 10a 
तथा हि नतिखण्डः स्यात्‌, 230 
तदा anaiga, 28b 
तदूनं बिम्बयोगार्ध, 23a 
तदेच्छाक्षेत्रकर्णस्य, 170 
तदेच्छाक्षेत्रबाणे कः, 190 
तदव परमासत्तिः, 1b 
तन्मते प्रो क्तमखिलं, 24a 
तयो; खण्डौ च नीयन्ते, 34a 
तयोवंगॅक्यमूलं स्यात्‌, 130 
तहि गत्यन्तरांशस्य, 25b 
afa लम्बनखण्डस्य, 34b 
तस्मात्‌ प्रत्यकप्रहितनयनः, p. 8 
तस्माद्विधोरन्त्यभुक्ति, 42a 
तस्मान्मध्यास्यकालतः, 7b 
तेनव क्षेपवीरांशं, 53b 
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प्रोक्तः प्रवयसो ध्यानात्‌ , pp. 8, 16 


बाणत्वं नतिखण्डस्य, 28a 


बिम्बान्तरं aam, 15b 
भास्करोक्तेन मार्गतः, 34b 
भिन्तमागंगतत्वस्य, 382 
भेदस्य तारतम्पे, 9a 
भ्रातर्ज्योतिषतन्व, p. 8 
मध्यकाले तु न, 24 
मध्यकाले ghara, 10b 
मध्यक्षेपः sfaate:, 15a 
मध्यक्षे पाच्छर हतात्‌, 21a 
मध्येष्टकालविश्लेष, p. 36 
मिथो योगो वियोगो बा, 35b 
यतः स्थितिदलक्षेत्न, 412 
यतो नतिः क्षेपवृत्त, 362 
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यदा तदा स्फूटक्यं, 30 वियोगोऽपि न युक्तोऽत्र, 394 
यदा भवेत्‌ तदेव, 54 विविच्य नोक्तो भेवोऽयं, 9b - 
gada car 35a विश्लेषो युज्यते, 43b 
युगयुक्यदजात्‌ क्षेपात्‌, 0. 35 व्यहीन्दावोजपदगे, 7a 


रविग्नहे तु moia, 260 ¿Gaal रम्याप्ता, p. 35 
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लग्नोनान्त्येन्ुदोःकोटघोः, 38b सोऽयं संस्कृतशीतांशुः, p. 35 
लब्धं व्यासदलोदृतं, 51 स्फुटतिथ्यवसाने तु, ?- 19 
amani fg पर्वान्तः, 24b स्फुटीकरणतः पश्चात्‌, 50b 
विक्षेपमण्डले चन्द्र, 4b स्वर्ण कुर्यान्मध्यकाले, 21b 
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